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LISTING OF CLAIMS: 
What is claimed is; 

1 . (Currently amended) An optical security element having comprising: 
a substrate layer for producing an optically perceptible effect , whoroin the substrate layer 
including a surface region divided into one or more pattern regions and a background region, 
wherein a relief structure forms a diffraction uratinu in each of the one or more pattern rcuions 
and the background region, a profile of each diffraction grating being defined by rehef 
parameters , the reUef parameters including a relief shape, relief depth, spatial frequency and 
azimuth angle is shaped in a surfac e r e gion of th e subsfrat e lay e r, which r e gion is d e fin e d by an 
X axis and a Y axis, for producing an optically p e rc e ptibl e e ff e ct , wherein one or more of the 
relief parameters defining the relief structure in the surface region arc of each diffraction 
grating is varied periodically in accordance with a periodic parameter variation fimction, 
wherein th e surfac e r e gion is divid e d into on e or mor e patt e rn r e gions and a background r e gion, 
and wherein one or more of the relief parameters defining the relief structure relief shap e , r e li e f 
d e pth, spatial fr e quency and azimuth angle in the background region and th e on e or mor e 
pattern regions are varied periodically in accordance with a periodic parameter variation 
function, wherein the relief structure is a diffraction grating and the period of the parameter 
variation fimction defining the profile is b e tw ee n 20 ^m and 300 ^m, and th e on e or mor e of 
th e r e h e f param e t e rs d e fining th e r e li e f structur e , r e li e f shap e , r e li e f d e pth, spatial frequency 
and azimuth angle in the one or more pattern regions are varied in accordance with a parameter 
variation function which is phase-displaced with respect to the parameter variation function 
defining the profile in ef the backgroxmd region. 

2. (Previously Presented) An optical security element according to claim 1 , wherein 
the phase displacement of the parameter variation fimction between the pattern region and the 
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background region is about 180 degrees. 

3. (Cancelled) 

4. (Currently amended) An optical security element according to claim 1, wherein 
an azimuth angle of the relief structure is a diffraction grating whose azimuth angle is varied 
periodically in accordance with the parameter variation fiinction. 

5. (Currently amended) An optical security element according to 

claim 4, wherein a mean of the m e an azimuth angle in relation to the resolution capacity of the 
human eye is constant. 

6. (Currently amended) An optical security element according to claim 4, wherein 
the parameter variation varies the azimuth angle of the diffraction grating periodically in 
dependence on the value of the an axis extending across at least a portion of the surface region 
X axis . 

7. (Previously Presented) An optical security element according to 

claim 6, wherein the parameter variation fimction varies the azimuth angle of the diffraction 
grating in such a way that the diffraction grating is composed of a plurality of serpentine line- 
shaped lines. 

8. (Currently amended) An optical security element according to 

claim 7, wherein the parameter variation function is a sine function which varies the azimuth 
angle of the diffraction grating in dependence on the value of the axis X axis . 

9. (Currently amended) An optical security element according to claim 4, wherein 

the parameter variation function varies the azimuth angle of the diffraction grating periodically 
in dependence on the value of the aa X-axis and the value of the a Y-axis , wherein the X-axis 
and Y-axis define an extent of the surface region . 



3 



Application Serial No. 10/562,330 
Docket No. 1093-145 PCT/US/RCE 
Supplemental Response to July 7, 2009 
Final Office Action 

10. (Previously Presented) An optical security element according to 

claim 9, wherein the parameter variation function varies the azimuth angle of the diflfraction 
grating in such a way that the diffraction grating is composed of a plurality of lines arranged in 
concentric circles. 

1 1 . (Previously Presented) An optical security element according to claim 4, wherein 
the diffraction grating has a spatial frequency of more than 300 lines per mm. 

12. (Currently amended) An optical security element according to claim 1, wherein_a 
special frequency of the r e li e f structur e is a diffraction grating whos e spatial fr e qu e ncy is varied 
periodically in accordance with the parameter variation function. 

13. (Currently amended) An optical security element according to 

claim 12, wherein a mean of the m e an spatial frequency in relation to the resolution capacity of 
the human eye is constant. 

14. (Currently amended) An optical security element according to 

claim 12, wherein the parameter variation function varies the spatial frequency periodically 
between a maximum frequency , preferably 1200 linos per mm, and a minimum frequency- 
pr e ferably 800 lin e s p e r mm, in dependence on the value of the an axis extending across at least 
a portion of the surface region X-^as. 

15. (Previously Presented) An optical security element according to 

claim 14, wherein the parameter variation fimction is a sawtooth fimction, a triangular function 
or a sine fimction. 

16. (Currently amended) An optical security element according to claim 1, wherein a 
profile depth of t he relief structure is a diffraction grating whoso profile depth is varied 
periodically in accordance with the parameter variation function. 
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17. (Currently amended) An optical security element according to 

claim 16, wherein the parameter variation function varies the profile depth of the diffraction 
grating periodically between a maximum depth and a minimum depth in dependence on the 
value of the an axis cxtcndiim across at least a portion of the surface rcaion X axis . 

18. (Previously Presented) An optical security element according to claim 16, wherein 
the parameter variation function is a triangular, rectangular or sine function. 

19. (Previously Presented) An optical security element according to claim 1, wherein 
the relief shape is varied periodically in accordance with the parameter variation function. 

20. (Previously Presented) An optical security element according to claim 19, wherein 
the relief shape is varied periodically between two asymmetrical, mutually mirror-symmetrical 
relief shapes. 

2 1 . (Previously Presented) An optical security element according to claim 1 , wherein 
the width of the troughs of the relief structure is varied periodically in accordance with the 
parameter variation function. 

22. (Withdrawn) An optical security element according to claim 1, wherein the 
mean azimuth angle of the relief structure respectively corresponds to the azimuth angle of an 
associated verification grating. 

23. (Previously Presented) An optical security element according to claim 1, wherein 
the phase displacement between the background region and the pattern region is accompanied 
by a further function change. 

24. (Withdrawn) A system for visualising items of concealed information 
comprising a security element having a substrate layer in which a relief structure defined by 
relief parameters is shaped in a surface region of the substrate layer, which region is defined by 
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an X-axis and a Y-axis, for producing an optically perceptible effect, 
wherein 

one or more of the relief parameters defining the relief structure in the surface region are varied 
periodically in accordance with a periodic parameter variation function, wherein the surface 
region is divided into one or more pattern regions and a background region, wherein one or 
more of the relief parameters defining the relief structure relief shape, relief depth, spatial 
frequency and azimuth angle in the background region and the one or more pattem regions are 
varied periodically in accordance with a periodic parameter variation fiinction, wherein the 
relief structure is a diffraction grating and the period of the parameter variation fiinction is 
between 20 ^m and 300 ^m, wherein the one or more of the relief parameters defining the 
relief structure relief shape, relief depth, spatial frequency and azimuth angle in the one or more 
pattem regions arc varied in accordance with a parameter variation function which is phase- 
displaced with respect to the parameter variation function of the background region, and 
wherein the system further has a verification element which has a verification grating which is 
defined by a periodic fransmission fiinction and whose period corresponds to the period of the 
parameter variation fiinction. 

25. (Withdrawn) A system according to claim 24, wherein the fransmission 
fiinction is a non-binary fransmission function, in particular a sine fiinction. 

26. (Withdrawn) A system according to claim 24, wherein the mean azimuth angle 
of the rehef structure respectively corresponds to the azimuth angle of the associated 
verification grating. 
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